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(54) VOLTAGE CONTRASTING METHOD FOR SEMICONDUCTOR INSPECTION USING LOW 
VOLTAGE PARTICLE BEAM AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve uniformity and contrast of an image by electrifying a 
second region surrounding a first region to form an image in the first region, and by comparing 
the image with a standard image for detecting a defect of a substrate wherein a pattern has 
been formed. 

SOLUTION: A desirably optimized process contains optimization of at least one of a size of a 
scanning region, the amount of beam irradiation, a beam current, beam energy, a beam spot size, 
a bias voltage for an electrification control board, a voltage for an energy filter, and a scanning 
direction to a circuit pattern. These parameters are optimized in the first region and the second 
region, but optimized values need not be mutually equated. It is desirable that the optimized 
process is improved voltage contrast of an image so that a background of the image displays 
the contrast of the same level over the entire image, and is improved so that a circuit on a 
substrate displays the same degree of the contrast as the other circuit with the same 
subordinate connection. 
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i»iBif-AT?iweas***aEr«iia4:, 

-Saat. 

flJESl£©3l 1 ©fB«©4>&< <>: fc^WS^SrWISS 
©<S«£Sl 0 Etrfg 2 off* £ iilUEJB 

cm** 2] me*3i<b-r«)fis«<. *fctt®«©*£ 

-AX^'^t-fX, 'Ji-Aft^A-fTXlE, 

**J:Z^EiS2©«*K:cn»T*aflsUfctt*E^fc 
»L<-r*&»©fc^»*aiE*©>!Fft. 
[31**3] fflE«Bfl:-r<&a8ft<. ffiGB*©«EE:3 

@*©a>h7X h*M-rs<fc5(C3S:S-r-S»*3Sl IE 
*&©:£*£. 

> K 5 X h *, *!EaS«©±©Btt#R— ©Tttftatt 

[ft** 5] ffl>E*Bft:'r&aaft*. SftfBH^<0«ffin 
>h5Xh£, »e»*±oillB*«IOBIIS l OflH*C3© 

[»**6] ff>G*arft-r-&ii8A*. MfBiBigi©mjE:3 

1 Btt©:£i*. 

BaaMBS*fc*aflsf** 2 ©«*£©;*:# a? ©igffifc 

• fc£j«T*»2©««©**S©*ffl*J:tft:-2> l JH 
Jt*©*ttK:5*aB©»2©a*©**S*JJ:t*lf— 

7. bfiKfttfcS-SS 2 ©M«©;*:#£*5«J;tffcf-Ait#t 

Hit. 

a*?-*-* nit fc^trW** 6 ESS©***. 



tw**8] utiEaafM-saaa*. *aE«*o*« 

£, f-Ailti, e— A««E, h'-AX*M-, t*. 

»?»©«£ a >h7x hfiiit^itmaftffv h u * 

7.fribt&is.(»w&*wstt% z.t.t s^tftn** 6 E4K 

[it** 9] mmmmtf. ^-f^-z-izmmLfcm 

■z>-z&z>m#m i E«©^fe= 
[iit**i o] »Etr— i»39»«^if— A«*»6«ift*n 

[»**i i] mte& 1 ©ff*K©B4fc»jft©fc&©A* 

[»**1 2] 1ttEtt3ttflBWai£-Aat:*>©£**« 

««T?7feaJE*ff5aat*3S6K:*tni*JHi ie«© 

[§9**1 3] BBSS 2 ©«*«#«£-&* dfci, «t 
EJg 1 ©®^©«^c©Bi»*«lE-rs«t 5 CtdES 1 © 

a jbshumw * - 1. 1. z&mzft 5 mm t . 
*Ea»©aa«¥*ifl:-r *aa t * s 6 ic^tf a** 

1 E«©^ft. 

w*«i4] aEaRoaasv^fls-raaa^inE 
aa©Haftaa¥^tbfc^«i«*4fli-r*iit** 

iriif**i 3Ea©*tt. 

[19**1 5] wEaa©Ba«^ibT«aa«ti)itt 

®flw4{b £-&&«** l 3E*o*». 

[M«ai 6] /t*->»jsr*©»«fc««tt?tf- 
WEK-ATiWE»«t*aiE-r«aai. 

g^b-r*as<i:, 

»Ei«o*lO«««75» H#>a»6©»*JIW!ffl 
HdESffi©^ 1 ©«* fcBl o i$nt^ 2 ©m«©«EE 

3Re-Ai?ttE*«©WE*2 ©«**»*-r*aa 
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#. iWE«afl;T«a&8a*. ffiEB*©« jWBftg* 

siuxi^is»3>h77h*iL, ffiEs«±©iEi 

[W*JS1 7] i»B«ifPvhU^X*»j*r*ilS3fl«. 

ZZi-fzm 1 ©®«©*££©itSffii3«fctf tf-AJSItS 
©itSffi£g5g-f<S 

SflttEB 2 ©tttt©ft«£U:©ttE£ l ©«:$©:*:#£ 
hfijti, WBSg 1 ©£*©flttE&Bfti 

fi^&men«K:s«ttBTme}B i ©**©#«■&«* 

*fr3©fcifcKfcWSISM£**£T*»a£«*ttW 
1 6 E*©#a*. 

[m&hi 8-] *ME*i©**©**s©i*i«sj:EnB 

TMEh*-AMWS-«tf£if ©"Rct&Efg 1 ©«*©* 
#3 £WEIg 2 ©$»£©*€? <=>if iD£-e--5j&fI.h, 

TWE* 1 ©«*©** 3 -£*«f©Tfcl»Efc?-/>.Jil 
T»E*l«ia-a-*ilS*l»DiiTiiai**tll»*5l 1 

EajeBH^fflif— a© t:-/»««s»ina** z.t&<$ 
tsmxm i 8 e*©2f as. 

E«*Hawa!b;— A©*>«B©B*M**<-r*iii* 

M&B2 1] tnEtRl©B«©^:«£©fflEfitt«J: 

«MEtr-AB»«©j»E«ffl[*jrje-r*iia*», 

T?ttEe-AB»«©i»EKffl-fiB«r©TK:WEJB l 

©««©*£ $ * aafEit5fflj5> e. s -a- -a mm t . 

WE«JEn>h^^ hB«©fi»*****5r«K:£*S 
TWESSI 1 ©««©*# $ ©1»EStt-J6ll»©TkHtt 

E If- AHSfcfffift frEit5M*> 6 M'P £ ^8 £ S"&tf 
tt*3» 1 7 E«t©^fe. 

[Wf 22] WEe— AM*f«*«^***aa0«ati 

E«JtBWaHf-A©hr— rife* 

t»^«2 3] suEtf-Aflgi*fiS:«ii>$-a-5jaa*tt[ 



^trW^JS 2 l E*©*ffi. 

i»*S2 4] tuE/x^-^saafc-rsaa**, m 

EBf a©ttffi 3 > h 9 X h BftTfittEffitt MP ft ff 5 fc 

»&©*HSBfS«rMK»*-r*«rEJBl ©««©****» 
J:«iWElf-AJIB»«*1WE»ffvhU^^^6aS?-r 

*aa**trBi** 1 7iBtom 
[w#jr 2 5 1 miE^ i vmmmftwz 2 ©««©^sc 

[i*«2 6] MES*BWfflbf-AA«mE*3t£lf-A 
© tf-A«M ©4>& < £ "b 4 ffif©'^:* * ©*«ES*r -5 
M&Hl 6E*©3EriS. 

Cl»*«2 7] WE#«tt?'lf-At«^lf-i»B*>6 

[W*)S2 8] ilftE&l ©M«ft*S$-fr-5i:$^ctg4ig 
TSSt SttfclC. MlESI2©fl(«ftttiEr-5£#/h 
JI^T^SEt-3j&a££6K:^tffi5ltJll 6E«OS 

[M&H2 9] l9E»l©«**#«*-e-*c:4:tS(rE 

m 2 ©B*©nR©B*&iifta-r « £ 5 £■*-©» 2 ©m 

SET* H £ £ ftSSfcff 3 iSaft $ 6 fc-StrB* 
Jg 1 6 E«©*tt. 

[§t 3 0 ] / , «^— >»j*-f*©as«©^BBt*m'r 

jiftftSjgYfr-g>c:£dt«^©f|jEn>h7X hHiffeS 
1 ©«*©**3©S«*«fcWlMMfc-? l fcr-A 

©br-AB»«©BB*ns-rsaat. 

ffiEBftft&»ft£ftSfl:-r«£ 2 ©®«©^:^$iSffi 
£U:©jB 1 ©®^©*€f £<£fii*3«fctf t*-A8IS&fiI£ 

g^-r-saat. 

fJEm 1 ©««©^€rs-®ffi^e>mES 1 ©*££iSffi 

£S«IGB©ittE)i5 1 ©«*©**S;6J:rflttEK-2» 
BttSttffifr 6 ME If - A SWSiiS fit fcS -5 fl&E © WE 
fcf-AB»«S*trtftfl*vMJ*;*T*r>T. 'SJBE3> 
h^X h&»<hME#^l ©««©*#;* :fe«fctftf-A 

u^*»riE-r*aa£, 

mg©®jE3 > b hBHfca-^rttjg©* 1 ©®« 
©**a*±^e-A»M*«tWE»fpv h u 

Mt5iit?*ot, -?-n6.#3t©^i©®^©^€r 

£i3«fctffcf-Afl9&fS{::«fcoTJ3— a*ffin>h5^ h 
CIS*^3 1] MlEBl©B«©^«r£Bffi«J:tffflE 

tf-AB»aB«ftH[fe-r*aa3ft«mEmBE=i 

hB«©*»««S«F^BTaK:«t**rittEt— ab»« 
— *»»©Tfc:WE»Si ©««©*#Sfe«rEJB2©B 

tflEmjEn> hB«©*»3&»«S^Bte«t** 

TMEm 1 ©««©*£ S-JtiStitWTKjffiEtf-Afig 
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fE8#!& mm tr- a © tr- a mat * tt *n s * -5 c t 
tsmxm 3 1 e*©£85. 

[is*^3 3]. iwiBt-AW»**fliJins-a-*iias3&«m 

TOS3 4] meffii ©®«©;*:#2©j!flE«M*5<i: 
^iWEi;-Ajia»«ofKnsfiffi*j¥«-r*aa*«. 

©««©*** swrEjatt^sw^s-a-saat. 

•Cil»E» 1 ©**©** *©ME*tt--Jfcli»©TK:il& 
Ee-A!Blt«SlttEJ«tt3&»6«d>*-«i-*aat&^tf 

c»#jg3 5j ttrEe-AiH*««*M>si**aaa»iw 
trtu**3 4Etcm 

[»*«3 6] WEtr-A«i»«*«^*-e-*iia*«(w 
EsattRBMfflt;— A05*>««o3«nintia< -r« ^ t * 
^t*W#J«3 4E*w*fe. 

[BMBII3 7] «E»l©*«C0**a*J:^lf-A«l 

inrwE#«ftfp*tf3 0Kj85>*&«nwfc»*T*mE 

©SI 1 <Dmi&&1&ntS1£Z> ii£*> K:ilftE*K©flftE)i! 1 

©^«©^:^ £ J£*T©;*:£ £ ©SB 2 ©®^£-e©Sg 2 © 

tt»-r^»««i^tf-A*7A^*-DT. WE^2Ef§*t 
IMBaFWKff t-AtC«fc OifBl 1 ©®*i&£?&«2-&t 
^* £ * tt*fi*-cftfls L HUBS?® it? if- a k ± o Mr 

E*2©*«*j£3lELTV»*i:*tt/h««T?»f^r«« ; 

ME*7A©rtgBi;gHe*n, mmm 2 ©ss«©so{gt£ 

ft ffiT* J: -5 CHESS** 6 ©=5fc*^ flWtOJfflS-a- 
ME/t*- >#j«-r***©*l***tH-*- £ «k -5 

■fey l»E»««[^lf-A3&«i»E*2©*« 
©jfcaMOfcME* 1 ©«*ft#«*-&T^#:lCfofcO- 

ttt#JS3 9] WE*7A*»«^tf-AWS*ttll*fli 
3 8Ett©ttB. 



jB2©**SB«Wk-r*fi«E*SEe-A*ft»-r*- 

[BWiSUl] ME* 5i» U>X«:£tril 
t«3 9 Ett©£ft. 

[|fi*3S4 2] 1WE*7A#^D-/W«»IM«^5>3. 

— ;i/*3 «t cjc d - ti )v%^m^ v =l —)v^ tsm&m 3 

9 Ett©£B. 

[M«JM4 3.] /t^->^fiE-r^©»ffi©^|5f5*Mffif 
**S*^tr^«fe^b*-A*^A, -r&tofcttESK 

©m 1 ©««s#«*-a:*a3tt!i^a!t;— Atttwr* 

777F^>t- flftE£«©fitfE£l <Dm®<D*%2&> 
T©***©»2©««S-t©««©H«SSI«-r*«J: 

Wftf-A*7A-eJ6^T. ffiE£ft8*<ttEtt* 

ftp tf— a \z «t 0 tmmmi v>mw s#* s *t ^ s t « 

tt*««T?BM|s Lflttfi&tt tf— A Kit) JfflEfg 2 ©®i§E 
bt Wit ^/hJiipSTi&^T-S^SS^* 5 A 

«KE*9A©|*s»fcE«*ti. iWESg 2 ©®J8c©iIit&£ 

lis-r* J: ^ t mE&K*>& ©-^m^M^^Mrei^-a- 

mEiiWi«K:«ii«aniwE/t^— >»j56r*»«©^i« 
*«a-r*j:5fcmE»*3nfcH«**jp£jfc*w* 

3©7n-fe *flE*.«h*-A 
«k atfrESg 2 ©««©H{kft©m fcflflE«3teJR9iI! t' 

-Atmmm 1 oi«*tt*tTi*tbfc o raa& 
«t*£i;. WE**±©ia»«tra-Tfic*i««*©-tn 

eWOBKiHaftOs^h^hSSU flftEHflkO 
*>bwa^ilH«t««bB<fv»*«t©lBlfc*st»llft*"j' 

Il»&9t4 4] IWE7?y Ktf ^A-tf-^VFtttf* 

^ilST?a&^tt*3H4 3E»t©gfi. 

[MS4 5] U9E*5A«»*a»»«W>X*-&tJBI 
*14 3Ei©gi. 

[t*«4 6] i»E*7A*«i'n-/x;u*W(W» ; ES?3. 

3 £«©£■. 

[«*3«4 7] ttiE*7A7!)tx^;u^-7^;u^*^ty 
l»*^4 3E«©SB. 

[0 0 0 1] 

[*«©«■«■*«*»»] c©»^»4*«tt^hr-Aft 

ffl^fe*^^x-A^t*©/i^->jgfig-r*-*«©^ 

tt? tr-A*iffl©^B*aE»B©»*-r*B«©i%-tt 

[ooo2] c<ommtmi^7 ^\5Bmm(om^0im 
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<P ©*B#fFmSat08/892,734-&t, 1997^1 £13B$fi±S 
©H*H#fflFliiSI«08/782, 74(H». 1998^ 1 M 23Btim 
OH*B«P«Fa«JIS09/012.227^, COWHiRIBf*© 
*B#fFfii®Sg09/226, 962^ rflt/h*ttt&M©4ftttlJ , 
|S|*ffl!&fFtti8Iffl09/227. 747# rjgftttttftftjS bfc* 
RS^tiiJ . *±tfra*B4*«Flti«fl509/226,967* 

bfca«©*Pis©&ttij kh&u ^ne.m^ 
^iii:#iLT, ^n^tt©rt£ftc©9i*ffl#Kiia* 
An*. 

[0 0 0 3] 

©^©gPTr^lSfSft&ffiT^tlfcr. *RS©«7t;ftieg 
*ft©£xWNfc*»Wft.Kttfc-*©*l«ftl** 
T?**. Sffi. -f >5-f >^BB*ao*«»ttKLA-Tenc 
0^821^ U-X£x-A**S6Bfc 
fiftffll^Tfr^TH*. b^L. dn5)7t^O^Rg^ 
3§EgB tt. *£IRflE*»/h3 t» d i * J: El»r «k * Hi* 

^X*ffi±9fcT**o;fcteBK;&**|5fB©0ija:bT, ^ 
^iy'Jn>y- hMfa. A*-r7*-;P*3cfcr/n>^^ 
h*f«. £KXhU>;tf-£2a«*lfen*. X 

&»lH*ifi©lMtft*»9n::U »/hBS»-*» (CD) 0. 

25-r-f * d h;i/RTTtt*tts*ffi*Kftifta«F«r 
tBt-r*. ■^ne.^Rgw^jibT, o. i7P>c-h 

[0 0 0 4] AflJfllK«fc**l«fcfitt. US 

m k m& l fr^m&mm k * asa*©— - ^ k& * - 

tJBtotl*. ««©**« ; FH««l (SEM) . «*-f* 
>kf-AJH«R (FIB) i5 <fc ZSM^ H— A (Efc?-A) 

*HB#3£8Btt7£*i & 5S©£fi«fc 0 *>f"o £ii5V>#fcftS 
*U £B«/hfc*MftttttlT**. Etf— 

S!©*ffi©i|&ttift*©*|ifi©«aLM8&SKeH-f *«BE 
3>h7^ H*fl:©jM^K:J:-3tiriEfc-«"*. SMfflKo 
^"04, Journal of Vacuum Science and Tech 

nology|f.B8(6) (1990^1 1/1 2/1) SJI2041 -2044HJ9T®© 
T.Atonft&CISX r«B»OI!fil/ft«E3>h7^M:± 
*&ISig8l8/h*llii©Efc3gJ . 30th Annual Proceeding 
Reliability Physics 1992, IEEE (1992¥3/4E) $ 
304-308HRff«S©K. Jenkinsffi©i^X r — 
A^«K«fc*vU1*< K:7*D-feX*RS©##TJ . J.Thon 

g8s©#pi© rtt^e-A*aca*j »4ih, ^cktfKLA 



Yield Management Seminar (19963F) S506"-2752506- 
llH^T«©T.Cass©^X ryD-fe^4"©^x— A±©m 
fttt*K©i»ttt&aj©ifc«>©*flE:3>h5* h$»*© 
fUfliJ ft#JHSft&fr>. 

[0 0 0 5] v^;i/>^;U^x1±©Et:-A:fcfi|&ffl& 

^^xh^-F-rsjfrr*. vi-rn©^- h*-et>. & 

*»*©•> x-A±©»^fc*«flc**««[? er&fo 
SiT) £J:*2x— A*H©:/'J* : ir-5>K:J:D1*J£ 
©«|fcfc«tt±#S-&*. &t>fcWBtt£SifeBtttt& 

ttSV»lc»&*n>h.7^ h*M-T-5©T'. i33#ftKS'J 
T#*. lEffittmffir^h^XF^-FTtt^fcfcfli 
#£&ii!!©«#:«fc 0 %>i*lr»jE«tt©*JEte:/D -3? 

»*i»«{*:J:0"b*a^ft«tt©«£Elc^U5 : 'V-yr 

*. *^LfcfifEffttf («^) f-A-e-ene.^ 
x-A±©»«#©#«tt«fti»aEr*. ^©«ffn 

y-i) ©»J6H*fcftJt«rT*J:iK:<J:-3T, ^Vf-i 
K*tt**l*©tt111*j£a**riBfc:fc*. £ ©#i*«*|5l5 
©&fcHK«JEn>F77. Mg{fcftfUJ1IUrv»*©T, 
(l)ff3>h?^ MB 

is, (2)a»rt©av»t»a:*tt«fc**ia»teJi#-r* 

t^-/«£ttEEn>h7X K *±tf.(3)as«±©ia»*^ 

[0 0 0 6] ftSf k- A^v-X^A©— 0©Pn1^ 
tt. ^fi£H#©iBK* ! — Jfcb&HdiT**. BH£©F 
^7 7^±®3>h77 h3Efctt*£E3>-h5X FK 
^t»-&&ai&*t£-r5;:<2:ai£-V>. «ffiri>F7XF© 

^-tt«A^->»j«r*©** (^x-ASfcttir 

-f) ©^y^v-^CtrSaUSCH-fflBilOW*. SffiS 
S ©»ffi tt-^m^ffliE^^^ i. fc? - A P^ 

A^RI^ai->X-xA«--r)©^nx^-— A*— mJE. f& 

«9it*K%-r-5«E©M-esii^-r4. -r^to-fe. 

(FOV) ©^g-^«flc«IE@141-^«-r-5. fi-/M: 
R**»«=&*?ttFOV©HH©***ft«ttfc*IMB 
^■arT, ra/jNj (MRF) ft* US**. MRF« 

*jS*«yPt7C8fS»ffL, Si^©mffi3>h7 
Xhfc^<"3A»©WHft*i;$-e-»*. 8 IK. MRFtt 
-^«^©— S15ft r7x— A ©FOV® « km e>-B-*«t -5 IC 
f^fflLTIEStt«JE3 > h 7^ hftttTS.** 
•)»*. JB2fc. ->^T-i»©ffif*ft»*©fc»K:±iffc 
MRF©fc«)KjEgtt«JEa>h7^h ; E— F*« 
ft®tt©JE3> h^X h^— HK«)t)#t3*ii**»t) 
»*. ^t^ffOTTIl MRFtftt<fe-3T*ii©= 
^m^ftFOVKMb. F0V««ftftattK#«S«*. ft 
3K. MRF«^ j»l^pJt6^ r^-xhJ^«j SSC^t 
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W)&£.V-$-&Z>~*if&&i) i &Z>° MRFttFOVJ««T***tt 

t FOVJiBSA* 6 ©i&«-#:«^ t ©M T?*ffl 

©n>h57. hUd^i;. Etf-ArKRS&ffiv-X^A© 

[0 0 0 7] ->a^>^3?xtfc»4^iSttfl;T*.©*a 
IhISS (IC) ©*£— A«Wc:m*35fi}giH45£KTtjflR©ID 
SI 0000 r- Aft 2 © E fcf- A *|S6&£ ->X x A * 1 995 

if-sxmm^x&tz. ^©e©EH-A^Pfg^>'X7 : -i» 

fc/jNffitt^Hffe'fb-r^ iil:.t-3T, -?-©/hM«©®« 

T) . SlJ£fcHI*©y-f ©±©3?«#©fiW$Tfr-5© 
©^i*««mM*!lSS[ili £&tt 4> © I C©*- tciiffl 

[0 0 0 8] #«tfitf 5 ©Steffi 
©3!cS*ISff-r-5C:t«Mfl]-e$.S. @BKttl@i#*fPCT/ 
US98/00782 (HIS4i*#^W098. 32153-^. 1998^7^ 
23Bf8fr) ttSEM*fflV>fc«/h0K©Tfteffi!Mt©ifl!J56 

i^B&#£U, f©i«rof«?ISOTflil:&5. <fc 

E©^iS«Bfc*9I«<r SiEtfT, T2r©S"£A& 

[0 0 0 9] Ifc^oT. >#J«r***©*lfi 
[0010] 

\Z&2>t.* /t^->^^-r*©s«©^Pigsr^tB-r-5^ 

t. -?-©a«*«[tBtf-A-ei£*-r^jiei:. £/&®ifgt 
©i3-t443.fctfn > h 7^ b £3fc£-T£ J; -5 CtfifEt*- 
A ©/1 5 * - * £ &jSfc-T 5 £ £ $ trjfr J* * 

5. ^©^ftttttllBS«©® 1©«*©4>j5c< <hfcSB# 



©» 2 ©««*#«S-&*ilti:ll(lE*l 
flS-r*Ctt*-&tT. C©»2©«*»4lWflBIBl©*« 

*->»Jftr**«©>:«©*tB©fc«>fc« »2PiB«t 

[0 0 1 1] B^©®JBEn>h^X hSStt. i££fS« 
©*££, h*-Al»i, fcf-A««, f- 

W^^-, t*-A^#-y hiM X (fl|*.»4»X© 

J; tfHgSA" * - > tcMf 5 jtS^fa ©— s> £A± * fflWi T 

[0 0 12] £©?g|ll©t>5 — o©ISJSCT(r«t-g)i:. Str 
tB*H#ffPHiffi®08/892, 734^, |WUg08/782, 740^43 «t 
^|SIS09/01 2, 227^fH«© <h45 0 ^S$iJ«SBi&ffl V^fc 

ME) 4J±tf:7U^* — 3>«3fc*©8n + K*B#*S1H 

p-T •& «t 5 ^ i — A * Jf A/fc*- ©«ffi^© A*-f T X 

«JE3>h7Xha^«. fflffl©Etf- 
W-«X*;^-7-f ;P^«ffi©IWlSlCJ:oT*>»»T* 

[0 0 13] H©5S5B©*&Ct)-5— "3©*Jfifi»l»C«fc* 

;t^->»jsi!Er*©as*©*PiB*iftta , r**acT?* 

X hH«£&*-r*«fc5fci»Btf-A©/X9*— 
A*?*-**«iifl:T*»S»4»fr*' h u ^x*»*-r 

sj^t*-AT*is©aii©®«*»@$-&-5c:ti, fitr 

©B3IBMS 1 ©^^1=51 0 H *ftfcj& 2 ©S^S:— 

©E^e>©^t*— ATStg-r •£>::£ ^CIC i 

[0 0 14] S6Ct»5-30Sltt«l:J:5i. 

^t*-A*$Wr-5/t^^-^©±[E4j«k^TPS*»^ 

S©g®ft^ffiS:*i«T^^. ±!2±K«SA©«JEn 
>h5X h«*£r**l©*«©-!MX4i.ktft;-A 
«SS©±fSfi*^^L. ±f2TRS«B^Jfffi)i«*ftjg 

{b-r^m i ©*«©-3--f X43«tt^t'- A^ft&^^-r 
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S. £©#?£«, t)£3>h7XhSgi§IliW 
<X*.ktflf-A»«T©#*»«s©lff«*W£Sffw 

[o"o 1 5] Z.<D%W<DZ(±\Z*>0— -D<D^1&M\Z&2> 

•ess. ^s&^f t-At/w- >^-r*-©a«*M 
«b, i mesbi©* 

£©££§§«, wenf«it^tf-A*« 

t5. ClWftS&^bf-Ate, t5-3>h7Xh©It 
[0 0 16] ^©fS^©a6Cb5— -r>©mfi09»C«t-S 

t. ^*->»j*-f**«©fcKs*Hj-r*&K*iHS 

t, — ±«JM4IB*.ktfH!NWM£tBS«*. 
**«iIFl'>Xfc£©jfeSf»£S£tr. 77yMXi 

%S7tSBwa!t— A*5s*b. — j&fw tttt® i ©<s*£ 
A»4**bf- a tc«fc 2 ©«*©$£©**££ 1 ©M 

-fci\ — ^&«EEri> b5X h©lHit££1* 
-5. fcf-Aj^ESgtt. a3tt«B"Ba!b:-i»fcJ:**l©« 

2 te»i/hJR«T»ff-r*. ^tiis©^ 

UL&n^^fi^tt^u-Arawasafcaso, ^2© 
att©B*€j*j£?«. u>x©»^b. ^ 

7=— -J&m ©&S « M as ©s we Sft -5 
K:-3^T*»©litfk*»J*T?*«. ifc©«H*^»< »fc 
— 0©®^S:^' , J^^->' - r'5CiJc:«toT. M©M*£ 
©H«ftKff31lPI*tiaaT**. ±5di©)iS*Sffl 
tl.iil:i^T, ft:7Wir-S?ilS«Sni!T— OVA 
±©@H&£fl£g£TS-5. ±fB4>&< ifc— P©^n-fey 



•tJ-tt, »fiJELfcBHfci-t>et±©*«PH«tSJt«U 

t. ^->»j*-f*s«©*©*HB«ttHj-r*. 

[0 0 17] bfc*«o"t. H©5B9!tt, ««±©3>^ 
* b^jfagAM 7Jfr-;Ufc£©»«tt««Sfctt#i» 

©+©&Kft*ar*#tt;fttfs«ss#-r<&. »k. 

£©89§ttH«©i3— tt*3<fctfn > h7Xh*gi[St, 
h7Xhii(t Bi«^*fc*)fc4*S— ®*f3>h7 
^TOfI-fbfc3>h7Xht, S^CSft^Tfi 

[0 0 18] - 

mwvnmnMm ra— ©«bie»*kj4w— ©#bhr 

[0019] m 1 te/i*->jBM-r#-© (^^c<tfcep 

7i-«3t'T^±*iO©) **#?^x-A©«aEKaUfcCl 
©JBW=±S#«tt^lf-A«fl!*H&tlWE*«l 0*^ 

-r. £©g§ei o««^7t¥*^A 1 2, x-yxt- 

i?l 4*J;r/SE^x>Al 6*ffi^LS. m^TJ^Al 
2«. CT^tfi^nx^A-^^X^&SttS©^ 
I!j££*?MRifc (SEM) ©*«a-T«SE«:bttTV»* 

a^©i^mifx5 y->a > (tfe) m^eE^^ws^tf 

-AiH*ffii;L-5. «?«©+©«*£«. *»«•©»!! 
SEM©»^tra«K. HK)#>tr>^MP (BwLTJfit 
W HJ;7T*7A 1 2©S#!©g|5#*3«fctf? c X>A*l 

6a»£#*£ftT<^-&. — ^m^bf-AWAS^x*^ 
— K. ^JA«500eV75Ml.5keV©«6H-CBia!!'C*2>. £ 

2^©tf-A«Ete, a^tf-A**®^ U>X2 6* 
J:tftf-A*IIRI§P (HwUTft^) &£fcj;0, 
f4*500pA7T>S10nA©^aT?. Sfe«2575S50nACM556 
HTO. lT'f^P^— h;P£tT©X*y MMXfciSfiiS 

m.l-%^t> y h. 1 2 t^x-A^V y £ 2 4 
tt.' iitfm7Xi3 2Mt©fi 

Sdffll1S3 0*«^.fc^g|5^«*!l« ; E> f n.-;l' (LCCM) £ 

[0 0 2 0] m^7t^# 7 A 1 2 »4, JUtt© ^TXMSfll 

v>x (vail) ^f©^if (fov) nw^vyxz 

4*"&tf. »#IU'>X3 4ttrfJBS©v'3.Jl'>^>'l'V ? xtt 
ATE I DS5000S *5 «fc I DS 1 OOOS E If- A * t- 
A \Z m t » T $> 2> h © 1 1^ fil © V A I L U > X T ^1 EE T ^ -5 . 
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h|P]±©fc«>©£x— AA*-f 7X, tttb«ffi5 

tt, Affftae (#J*.«30-100nm) T**V»F0V («Atf 
ilgO.25mm7iMl.5mm) S^fiSt** £ 3 K fit fall© 3 -T 

©HJStajTKfigO. 25mm7iMl- 5mm©FOV£:50nm{y > T©fl? 

[0 0 2 1] M<^U>X3 4tZ\t. ru>XC3J 75y 
H*>3 6*J:r«S!3ttJIHMffltr-AOflliai«S3 8, "T 

5? © & » © fBJ£ ©*® SK S5fcJH9i St? f- A i tJ x - 

©^ssffiiis^^s— #.wmMi£ tf — a t © unwise* 

itZ^mz-rzy^y H#>3 6*5<fctffiI[B]fllS3 8 * 
■T^te-fe, £x-A2 2 ICffl{S£^*.ftl/^S>T'<&-5. 

#fFtbfliSfl08/782, 740#*3«tyt|1^09/012, 227*fclB* 
*<tlWi)W!9fi3 0M^lC-€-tl^n©A-f 7XiS2 8 

3 2 ta^tosnT^D-njuifmww^ya.- 

(GCCM) ftfoOfc. — JfcK— ASSx 

- ass«#© y u ^ -v - visj;^ x- /\mmmsn<r>m 

[0 0 2 2] "i7x— A2 2 ©^®£— ^Vf-T^X^Si: 
0. Wffl©3<!S®aS^*iJffl©Wien7^;P^4 0 (CckoT 

- % An?fr<b»M2n2>. ftm-zntzzzxm?^ Evah 

ar t-Thornl ey^tHSi i LT feft] e. n-5 -> U- ^ -PM 

m-&-e:^i:©fl;^ffi§§4 2T-^wrs„ cn^fl-© 
£-r -s 3£ ^ - ^c«^ \z & z> mm & m <tc & iz 

fflg§4 2lC*fr-&iSKgi5«S^t-t'5©^fi : *L^. ^ta 

S4 2 \tuw<D7£&m®<Dmm<Dwmzm*.2>mn&m 

[0 0 2 3] B1K*JV>TW:, /H7Xig3 2*>e l fi 
fWiSPffi 3 0 A*-f 7XiH2 8*^1-/^*7? 2 

4 'vs (/ ©y 7 x ttii & n-^n^sg L x ^ v 

5. ^x-A^-V y 2 4CiQ;5L-5A''f 7X«J1#3I$!) 
MfC?x-A©SS^SlSD$n-2>. cn^A'TTXttJE 

Sl/t, ®®^/£^©9x-A©«3i:fc«k£miiJ*f&© 

-5. ±f5*@#fFm^08/892, 734^fCi$a>bfei*3 
0. Cl©->XxAttIEStt*fc«ftStt©^x-/N*® 



*ffi*£-r<5J:3fc»f1nr£*. 'JI-A2 2 0/H7 
7.Hffi£^!b£-t£T£x-AS®^©H-A«3Sx*,^ 
*-£&£C^ffl£-ti-.2> T-l*3. ^©^ffitt, #J 
;U£-> U H^<h*»®^^©^x-/N(C*5^T^r«ii 

[0 0 2 4] U>X3 4©?LK:tt, /W7^WEI4 6 

a © x* ^ ;u * * y> i i* wrn 

7^*^114 4^5. 114 411 ±IB>'3.;U> 
v x ft I DS5000U x X t- A *3 «t I DS 1 0000S ->X 7- 

ci©x^;p^-7^;i/^«, # 

J£©«ii«#Sfc.ttx*;i/*-(fc|8, 0tJ*.*f#75£l5eV 
©S£H ©x^;i/^— T© £ x - A#> £> ©— ^K9rf- £fiiE 
n^iCio T4#Jg©«gi© £ x — A (;^^T©mjE 

3>h7x h*m.mifrtz><D\zm^%z\h&-Q%2>. 

[0 0 2 5] X-YXf-y 1 4«, 0iJ;Lt£Eg3OOn)m 
S -C © ^ x — A © M © tfe SE & "J t f 5 « ffi © itS )i 
£x— AXf- i/Tfe<5„ i)i-A22I1 «ffl©^m 
M^-W^&t'©^!— 2 4©±t^Jt-T 
-&„ X?— 3? 1 4«®^«S>fC©l!l^t3i^LTV^cC 
ttntf^cS^tti. Xr-v'UH (l)TS©tf— Ail 
(6]*3J:o:w>X^^S/Mt;b. (2) ^ u->;u-A« 
2p*^ESL, (3)RifS«S*3ifi£T-5«fc'5fciS:fh-r5. 
Xf-yl4H T**«W-J£«[H©>:»S*W"P** 

p^o.3#^t. ia^jaffiioos u^-h;i//«>, ffiB«^ 

^UJffl V— tf^aHtKBHlO. lv-f ^ o h;U£AT©tt 
tl^ffl^S. X^— >J 1 4©K)f^*3.J;CX^x-A2 2© 
fiB^*3-<3-©l¥ifflfCO V^T« i ©ttHS©MaJS<i: 1^ B # 
©±l3*S1tfl : m^09/226. 967^S:#MStlfe(.>. 

[0 0 2 6] ^SESB 1 0©H2^x>A* 1 6«^-^ 
#>^4 8^<fc^Jft^tb^g5p>7 p (H^bT^C^) t' 
&~o'ZWtk\zm%fZ>. K^^-x>A*l 64, 
SiiL7f-yl 4©^JiDjS*3J;^^jitr«k5l!)$ 
s^wflsas-rsttfttta ^^^7 y h 7*-A 5 0 © 
±fcts«-rs. ttffl©^x-AP- h*n<y^-y-^->x-T- 

A 5 2 4^x-AfS#AB#P H ^©SM^*3«fc^«^© 

ARfffliziirc&mn&mmft <«aj*i E-6Torr) © 

fcfelcfflAS. »^5^x>A*l 6©iSSX£a?*§}$K:J:o 
T^x-A©^k*^^*S'h^ft)^€). ^7x-AD 
— FPyi71ty->X7-A 5 2«, ^i-AAt>yh54 
<h©fl51©9x— AgffijD- H/7>n- H©fefe»c^x 
-AA>1«U>i/Ds|?y hzmmffiz.*. 
[0 0 2 7] 0 2««miB^b'-A*iJffli«:fiS«llllSBl 

7,-f A5 6TWi&&.Bt'&t>-&&&Zfimf&ltme>ftlt>(Dy : 
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=?> rf a ± v -9- 7 1/ - 3 > K a - ^ CD m S X D ^ y A b fc 

A##-h\ bf^fflAtf-K* -lEoXn-fcy-tfv y 

ffix.£o iii51iU-y'>XrA5 6H 0iJ*_tf3OOMHzPo 
werPCXn*y1«2ffl<07U-i, 4 AW hRAM<h, 

otiffl co bmi 7 ;i/ =r u x a & ssit s «t ^ tc x d x 

ffl«t|flHft<Z)±B*BI»l l lFUlB*09/227 f 747^K:E« 
bT&So 

[0 0 2 8] ^Pgftffly^fA5 8H «g«I6 2t 
WindowsNT^^k— 5V >^>7f A*itf'>7f AW 

0^J;0#J»*S»SfWW«^iaK6 4*«>LS. 
^fflv^fA 5 8 fctt, Vjl/fl/^I/^ffi^^t^y? 
y ^ tDl^—^f-i >^^x-X (BSbTS:^) 

[0 0 2 9] «ffl©«!W«^IB»6 4»4, -f* 

>#>X:fc<ktfTFE©c3>bD-^6 6, *^>-X> 
1t68, I7D#yh3>hD-77 0, X^D^^h 
n > ho — y 7 2 > p-HD7?3>hD-57 4, 9 

77 8 Z^tSo 

[0 0 3 0] iMI^yyXrA 5 6 tt, W^Jtt^* 
7A3>hD-78 2, tfx*^>T S^^-fif 8 4, WW 
WXf-v3>hn-7 8 6, ittW^f-yfii^i; 

««^*««3>t;3.^^ 6 0 Ki£oT«^£i*£il^ 

>y^fAS*tSWBI«3>Ka-* 92^ 
iJiffi«liffia!i3« : F-lEJtt 8 Ocd— g&£«$/£T£o S^ft 
US 4 2 (El) ^^^{f^^{£SS : g : H^ii'tig§^^$§ 

[0 0 3 1] ttf^^><h*5 0 , ^Pfg&fcH^B 1 0 <D»fP* 



-&«^(D-«ttU>;C2 6^H«iE**l* J F«U»4 

^o— ffitt«^tttaiK 1 8*^e>o— ^a^f tf— Ajr±5 
■*»j«««©*fflfc*T-r*. i3«ii««9 

6t^O««9 6<0^ffliJT*«JE— ^S'fOJKfiELfcft 

[0 0 3 2] H4A43«k^4BttF0Vrt©«JEEa>h9 

i^^t»?x-A(D3>t:a-^ya$l/"y3 >£0 

7?r6]£ rtl* 7A)t»^0*l*lS ztVXr-z ¥® 
rtlcWSffiJUSrS-T. ^x-ABgllfcy'Ja>SS 
± \zm £ 0 . 75 m Zl BMfc U 3 > Jf £ JgfiE b fc t> <D 
21©9x-AJ4*#«F0V««*«lD*<¥a 

^x-Aft7^^«tyStW«W*^feStt 
U F0V««**^i*fc^fcO<fcr*. F0V««ttia4 
ATtt¥H0.05inm, 0 4 BTftt^SO. 5mm t b, JQHfi 
-tn-etl- 5 X10- 9 C/cm2*5<£tf-4 
X10- 9 C/cm2 <ht~ So V>T*l£)4§'&fc, 

[0 0 3 3] :ft6©2/a5 U—>3 FOV® 
«O^fi!lO«W*«F0VC0T <T_t KlMRF* £T S £ t £^ b 
T^S. MRFttF0V**/h*^Si:Sft^c:t**bT 
t^So ¥S0. 05mmCDF0V (0 4 A) J4-0. 71 V<E>MRF££ 
b, ^gO. 5mm<Z)F'0V (04 B) BHIi«S*H"5-l 
V<O»£K5S-0.38VOMRF*£T£. ^BRIwtt, JB 

$nat®«9 6 tr^e>^tiT, *©fi«*fi«teK:«k 

**a<a*. c(OMRF<ofc»^#«;^^— 

^43 0> «jg©3ftS**F0V^flc^tofc-pT— 

*Si:MRF3&«3»<a:*. MRFtt Tzf-X hJgtt^ 

[0 0 3 4] 0 5 A&cktfS BttMRF<D«»B*H»f 
So 0 5 AJi^JR^SW/WT^-^tf^Wfle^x- 
A©r</h$li«#<oa*H«tT*S. COBi»»4, « 
iaW^Mtfit: x-Af t 7 ^ 7 Vlll 
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-5. 0 5BteU |W| — ©£x — J\\Z-Z>%&9.M'ffl i &%i&i& 
n<& \z L •> x- A? + y f * - 25 V \z bTIEStt*£E n 
> h bt- Ht^fiSbfc't)©T*5. BI5A*5«ttJf 

^Lfcfc©7?»-5*^ ;ift&-"3©Blftfcil^*K©Sffi3 

*£#'««*■•»*©&«>£. H 5 B'©«JE3 > h 5 

X hBf&teMtt«J£=i>h7X hB»*^^S14«JE 

MRFj8«aiii#«*jefl:*'&Ta h a*-*-*? 
[0 0 3 5] ffiWtt^tr-AsNffloKfctftuaiii o 

B»^©fflr»--5-©ffil*9 6 0jgffl©««l 0 0 (H 
6) S:^ , U^-V-v ? -r ; 5^i«-J;^T@M*/t«^t" 
*. 0 6(C*-Ti:*3O, IS10 0liUli9 6J:i9t)* 
*<«W9 fSC^ 1 0 OCl/'Jft v (~ 

«fcoTffil§I©B#*iffi©l8fc£UT^;fc£«ffiS:l$* 

u mpo3fta****jttt««-r*oi?**. 0 5c 

ttB«^M«9 6A^'«H«JgfiEW©ffl«l 0 0©:7* 

.-T. i5C©l8lll 0 5 'B£R£IEffit£«JE3>h5 

J:Ofjfe3Sffi«9 6©M*#S'fk-rsZli:»Cj:oT^b 
fcfe©-C$>-5„ £©B#tte. — O©B«*SE*fc0'/U 

h«r«»ttJ £L©*S— ftjE«tt©«flE=i 

ffiiffiC^'J^-V — >>®«1 0 0 fcJ^TMRFWaiMgTS 

bT*ffi*tt*3rfiMt£E©±TR#Jl' hfitT©t6HK«l 

[0 0 3 6] i7A*^7B(i^Jft-y®aiO 
0 tS*f*ffi«9 6 t©|BJ©*M<b»CJ:SH«©affi 
3>h9:*hft»©eJ:»©*^*HW*"*"*» P 7A(1 

— 0 0 tB«JgsRffi«9 6 t<Dffl<D& 

M<t\Z i. 0 JBSfcLfc**** x- A±©£*©SRAII* ^ 
•J-t;K7)jESttiaEE3>h7XhiiiffifC»S. 
BU^tU -fc;u© _kE**fl:fr L K: J; *iE«tt«ffi3 > 

[0 0 3 7] Ctl6©«tt, MRF©ISW3:;fctti«S©fc 



[0 0 3 8] <R«10 0©yiJ^V-v»J^«l' ! '<^* i 
©^rST^fiKT^-5. — -zxDmmm-cte. yvvYii> 
3 6 3&»6©»3t»Wl!i;-AT?«*l OOS^Uft- 
yf5„ S^-iS 1 8 ©S? £ ©— &tf— 

AT?B«^fiK®«9 6 ®«1 0 0 fc^U^V 

-s?-rs. anwi'tt. m«9 8 ©A«eflf«««i*"r 

6©ili&©^j£©i£S) 
[0 0 3 9] t©«Wfc«t*i:. WWtt^li— AfJJBfc 
«fcS*|5|8&{iJg!« 1 0 ©SjSffcfci, C©gfi©»f^v h 

(0!IA.MHflM*ftj8l£) ©«aMfc©fc»K*S£* 

tti o o^j:at« : f!in#«*fiMS"r**0©«*iia*« 

€T£. ailWX-ry^l 1 0C*UT. ^RS^SE^Ml 

©B^S^fiKT*. Xry^l 1 2fC*3^T, Tt^U— 
yj^v— i?ffi&\ 0 0©7C^££H&fl2;j££g*£ 
9 6*^mffi=i> hB&©3fc§a<»£-?££<£5 

^©annc^^T, ^'jfi— >'®«ioot 
©if-ABgi*sa«{g;-r^Tyj^-v-> ? ^i oo© 

*tt-£©M*££#©88#*£5B*K 
3t*Ctt)tf4. ^U^*— i?lf-A©B&SfS©iiin 

tttf-A*«£©*tso"**aEi>tM crftto-fetf-Afc.k* 

RHt©RrM) ©liSP^ioTjiEK-r^. ^©CaJTtitf- 
A«i5SEtt— 3£fwL.T»*. ±a>©^0©X5 i ^7 p *«ffi 
n> h7X h©&S* t -tnEH±#6nft<ft**TK« 

IE*-*-*. -e©ffi«s^ii*3«ty r tf-Arowffi*^3im 

ffn > h 77 hB«J^*S©fc»©±IE**"^. 
[0 0 4 0] *©^f'^l 1 4fC*5^T. ^l'— ^ 



(11) 



WBB 2000-208085 



1 ] 



tt, AJH#«2 X10- 1 0 CT^'Jf 

[0 0 4 2] 
[81] 



l x 10" 



lOOXlOO^m 30 * r ) & 

J5OX150/im 303»;#/^& 

200 X 2 00 Jim 30^'J?*/^fi. 

250X 250jfcn 305 y feS>/2:£5J 

f *«t»S/H 7X«Efi«fctf x*;^-7^ * 

\t. ±aioA7 ^-^ of^t ^ > h 7X h ^ 

[0 0 4 3] #c£. 81 £*UfcJ:'5&: 



2 x 10 - ' *C 
60S y »/A 



-1 x 10" 



90 i y ty/^ft "J 
90 £ y Ifr/A 



/t6riIK:««b&*i:, *^U-^»4±E'JX hot 
<£> 2 # @ fcf£«* *-*\Z-D V*T±iB^JII£:$* 

[0 0 4 4] B 9 B/^-»gfiJf ^StSSftli'Jx- 

2 o \zmw i o coai*Hi«iaH*3<k^^— 

■ fgfl 0^^->^^T^O*1S^7 p U9 l ^--v® 
ttl 0 O^lft-Ail 8^6©«3tW9BS!lf-AS 

y««10 0SjfeSt5i:*tt #^A 1 2CD4 , Ot>i 
»<DX-Y*SE«*«ktfb:— (0f LTSW 

^li^^uft-vi^i o o *3W«"rs«t5iw* 

Mm-VWltt-TZo Xt7^1 2 4t*50^TttSE«Bl 0 

0, JKO— *tf-Att«5x— A2 2^<©»«SW±T* 
fci6tCil«t4500eV7i5l. 5keV©fi«ffiT?*^"rS. ± 



(12) 



«fM 2000-208085 



«SjfeSE-T4. X^^^1'2 6tC*5^T, /^->»J« 

— ^^-X*«H«Tt>l6bXAa^. XT7^1 2 8 

LT^/^^H ?,*rv*f\ 3 0 1:6^X811 Ote 
*C!>F0Vfc#D, Xf7^12 2M12 8^^P 

©B«iSfctt*PSFovu>x©ia«*aE>'7 Me -to 

T&OFOVKBK. 
[0 0 4 5] *'fclii«a*«)«l^±B«H«**7 r U5 1 

fb:/n-fe;*0)B*fcA*i£. 
[0 0 4 6] «ffi=3>h^AhIS^O^thMSI : g^«ia 

-e^jftC^Bfj^it^MRF^^^-r^o B«MgJ*ffi«9 6 

l o o«^it:ttl^5o 

[0047] ±B*ffi«tt©*«*»i<oraHic»-r** 

Jfi«SH9 43J:tXHl ^Rg^SSH 1 0 tt, 

yUft-yi«l 0 0*3cktfHfc»J5fc««9 6 s-tn 
*tl*aE-TSAT-y^l 2 2£<fctf 1 2 A*&mt\s 

flBT**. Bl 0tt«W«»BT*?K ^HMftSEftBl 

o*<«i@j£(2*^ 

«f**lt^5 (OTftfcHrBtioTSVr) . a#JH 



9#fr£o SC*3» Xf7^122^7f7^1240) 

[0 0 4 8] VK^^O«r5feO*Jfi0!ISr#^UTC:O58 
3£a3tt!S93S!tf— A£JE^£ifrBte&^ 0 yu^-v* 

[BBaiiw&KQB] 

[01] z.<D&m\z&&#n&?\£--j*mmxtAti&t& 

[0 2] 0 1 O^HB«HiS«<o«H6Wltt^BI.- 

[B3] *M«r:*«^K:J;0B«»J5K««onfc»riJ 

[B4A] 0.05mma»©H0OftBtt«f«oa!i**S-r 

»?X— >hf3. — £^3.5 >a 

[B4B] 0.5mma»C!)»0Oft«tt»«OJ»*ft«"** 

/\CDn >hTzL — ?ya^ I/— i^a >0c 
[0 5] BSATSSBSCttSflStt^^V^^ hS^tT 

H43«fctf#*fbf**G>iEBtt:3 > h 5 A h^- HTW 
^njgfiR bfc«ffi3 >h^X hit. 
[06] ^U^^-y»*««ft^toB309ii-A» 

[0 7] H7 A45iC/B7Btt*»*^x—A±0#» 
©SRAM^^E U "feJI/fc^^iT^fifb-^S* ct^*fi<b& L 

[0 8] CO^B^^f^Att*^>«m^t:--A^J^c7)^ 
RBttffiSB^ftig^byD-b^tDatnH. 
[09] co^B^tr^Att^^^^tb^Dir^o^n 

0o 



(13) 



2000-208085 



[bio] coss^^met^H— A*ijffl^«attfi8« 



&#9 
&#9 
&#9 
&#9 
&#9 
&#9 

&#9 

&#9 
&#9 
&#9 
&#9 



i 0M9:xm^mmm 

1 4&f9;X-YXf-^ 
1 6	X^x.>A* 

1 8	*^tf-AaS 

2 0	-f ^>^>^ 
2 2	^x— A 

2 4	^7x— A^-V v9 

2 6	ffi^tf-A«^U>X 

2 8, 3 2, 4 6&t9;/H77i 

3 0	*fM 



	 3 4&f9;*«H (FOV) l?b-A*f«ll/>X 

	 3 6«9;XI/JhD>777M> 

	 3 8ft#9;S3ttHiWStf-A<H3t«a 

	 4 0	Wien^^;i/^ 

	 4'2	« : FttHl« 

	 4 4	¥^tt77-r;i/^®S 

	 4 8	^-^#>7 p 

	 5 0M9;^7 7 h7f A 

	 5 2	»^x— AD- Hn^^f^vXfA 

	 5 4M9;'5i-/\*t7 h 

	 5 6&t9;IMl^yXrA 

	 5 8	XRS^m^>XT*A 

	 6 0	$Offla>tr^. — 9 

M9;6 2'ftl9;SS8i 



1] 




Figure I 



(14) 



&m 2000-208085 



[H2] 




Figure 2- 




(15) 



&m2 000-208085 




(16) 



&m2 000-208085 




(17) 



¥fWl 2000-208085 



[05] 




Fig. 5* a m n = > y ? * y * - k 




Fig. 5C IE 1£H E 1£ > ? ■* h * - K 




(19) #PB2 000-208085 

[H7 J 




( •? _: * ft 7* Jfr * ) 




Fig. =*B lEteftvttfE^ >■ h?A h * — K 



(20) 
[H8] 



> h 9 * y ft a <t f*" 













ttflr-r * a fc 13 J* * £ 






v h 'J ? A * % U5E * » tt T * 
U6 



(21) 



2000-208085 



[09] 



ffi ft * ffl Jft- + 

BFj fift rt£ t?i *ft * m at -s 



« m m * * 



ft f* *> ffc ? V3ta 



ft T 



(22) 



000-208085 



[Bl 0] 



WW 



lift [ 



Pi I 
AM 



tr - u 



7 9 y K - A ON 



POT- 

_n_n_n_ 



[SfflB] ¥{3cl2f4^28e (2 0 0 0. 4. 2 Mft]E*t4UHg«] £H 

8) [**IE#i£] 



(23) 



#W2 000-208085 




(24) 



ftffl 2000-208085 



[0 2] 



Contort Peyronies 54 



- Ion pump 4 
TFE gun controller 


66 


Vacuum sequencer 


68 


Air robot controller 


2Q 


Vacuum robot controller 


72 


Locd lock CDntrdler 


21 


Turbo pump controller 


76 


Roughing pump controller 


*i 



54 



52 



V 



58 

/ 



-12 



94 



if 



48 




60 \ j 



Image. Capture ft 
Processina Electronics 


80 


■ Column control PCB 


82 


Video digitizer 


84 


Array processor for 
Image processor 


S> 


X, Y, thelo stage cntrt 


86 


Interferometer control 


Video output 


90 


Reol -trite control computer 

92 



VUE Bockplane 



[El 6] 



(25) 



f#M 2000-208085 



[H4 A] 




[04 B] 




(26) 



&ffl 20 0 0-208085 



[05] 



[07] 




( M 5 A I 



WW 


iilli i hi.! 






.'.'Ai'4 

i 'ti.-i-iiiij 

-::- •!■ 
<j!ii ..[' 


! 5-4 1 ill -i 


;^'^ ; i;"i:; ; :r-i;^:!!..o?:; 


















'• '•['.t.'j " 




4|i:: 







< H 5 B ) 



; j - !•! »!!; HlK ^S! t:!:.s . . t i /-V r*T - 11 t. !*Ri.V:. , , ;i ■ |Ti5 \x ti s \ ■i-.-l 




f fej 5 C) 



:Q: it SO':' 



o 

6':- 





I W 7 A ) 




(b;b) 



(27) 



#M 20 00-208085 



120 



— 110 



t saw* t * —112 



— 116 



v b * * i>>h m * m m -r * 



-113 



— 120 



-122 



SHE * i ^ 




1 0] 



*s* « an m 



m op 



*8r 1& ffl ftp 



Stt! 



7 9 * K 



<2I & tU (ft 



•A 



7 9 7 K 



tf - A ON 



79? K If - jU ON 



7P> b^— Zs<Dt/l% 



7 * U # -&# H * U 7 * - 7 iW 
94303 /to 7)VV, ^-f^F^vF 
!/-> 786 



